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Objectives (be able to): 


Identify chronic kidney disease (CKD). 

Identify common co-morbidities and interventions 
to slow CKD progression. 

Associate CKD complications with lab data, 
nutrition interventions and basic medications. 


Use nutrition education materials from the National 
Kidney Disease Education (NKDEP). 





You may find this useful as you go through the 


slides 
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Chronic Kidney Disease (CKD) Tests Results 


Serum Creatinine and Estimated CKD is an eGFR less than 60 
Glomerular Filtration Rate (eGFR) 


Why It Is Important 


eGFR estimates how well your kidneys 
are filtering blood, As kidney disease 





Your Serum Creatinine Result: gets worse, the creatinine goes up 
and the eGFR goes down. 
Your eGFR Result: 
Urine Albumin-to-Creatinine CKD is more than 30 Urine albumin checks for kidney 


damage. The lower the result, 


Ratio (UACR) Your Result: 
the better. 





Other Important Tests Results Why It Is Important 


Blood Pressure Goal: High blood pressure makes the heart 
Your Result: work harder and can damage blood 
t vessels in the kidneys. 





Serum Albumin Normal: 34 to 5.0* Albumin is a protein that helps measure 
Your Result: how well you are eating. 


Bicarbonate Normal: More than 22 Bicarbonate measures the acid level in 
Your Result: your blood. 





BUN checks how much urea, a waste 
product, is in your blood. 


Blood Urea Nitrogen (BUN) Normal: Less than 20 
Your Result: 





Potassium Normal: 3.5 to 5.0" Potassium affects how your nerves and 
Your Result: muscles are working. High or low levels 
can be dangerous. 








Calcium Normal: 8.5 to 10.2* Calcium keeps your bones strong and 
Your Result: your heart rhythm steady. CKD can lower 
the amount of calcium in your bones. 
Phosphorus Normal: 2.7 to 4,6* Phosphorus is important for strong 


Your Result: bones and healthy blood vessels. 
High levels may cause soft bones, 
hard blood vessels and itchy skin. 

















Parathyroid Hormone (PTH) Normal: Less than 65 PTH controls the calcium and 
Your Result: phosphorus levels in your blood. 
0+080 It is needed to keep bones and 
blood vessels healthy. 
Vitamin D Normal: 20 or more Vitamin D is important for bones and 
Your Result: heart health. 
*Normal ranges may vary. f 
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Other Important Tests, continued Results 
A1C (for patients with diabetes) Goal: 
Your Result: 


Why It Is Important 


AIC estimates average blood sugar 
levels over 2 to 3 months. 








Total Cholesterol Normal: Less than 200 
Your Result: 


HDL Cholesterol Normal: More than 40 
Your Result: 


Cholesterol measures the amount of fat 
in your blood. Too much cholesterol 
can dog blood vessels or arteries in the 
heart and kidneys. 

HDL is the good cholesterol and clears 
bad fats out of your arteries. 





LDL Cholesterol Normal: Less than 100 
Your Result: 


Triglycerides Normal: Less than 150 
Your Result: 


LDL is the bad cholesterol and can clog 
your arteries. 


Triglyceride is a type of fatin 
the blood. 











Hemoglobin (Hgb) Normal: 12 to 17* 
Your Result: 


*Normal ranges may vary. 


Notes: 








Low hemoglobin is a sign of anemia. 
You may feel tired if you have anemia. 














For more information, visit www.nkdep.nih.gov or call 1-866-4 KIDNEY (1-866-454-3639). 
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The kidneys maintain homeostasis 


1. Regulatory function 


- Control composition and volume of blood 


" Maintain stable concentrations of inorganic anions such as 


sodium (Na), potassium (K), and calcium (Ca) 
- Maintain acid-base balance 
2. Excretory function 
- Produce urine 


— Remove metabolic wastes 


* [ncluding nitrogenous waste 
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The kidneys have other functions 


3. Hormone function 
- Produce renin for blood pressure control 


- Produce erythropoietin which stimulates marrow 


production of red blood cells 
- Activate 25(OH)D to 1,25 (OH);D (active vitamin D) 
4. Metabolic function 
- Gluconeogenesis 


- Metabolize drugs and endogenous substances 


(e.g., insulin) 





The nephron functions to maintain balance 


The functions include: 
Filtration 


Glomeruli generate 


ultrafiltrate of the plasma. 


Reabsorption 


Tubules selectively 
reabsorb substances from 
the ultrafiltrate. 


Secretion 


Tubules secrete 


substances into the urine. 
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Ultrafiltration of plasma is the main function of the 
glomerull 


" Filtration is based on size and charge. 
- Small solutes cross readily. 
- Larger substances are generally restricted. 
- Negatively charged molecules are restricted. 


= Volume of ultrafiltrate = 135-180 liters(L)/day 


" 99% water reabsorbed «NW -1.5 L urine excreted 





The ultrafiltrate is modified by the tubules 


= Reabsorption and secretion of substances occurs 
within the tubules. 
" Examples: 


— Potassium is reabsorbed from and secreted into the 


urine by the tubules. 
- Sodium is generally reabsorbed by the tubules. 


- Organic acids are secreted into the urine. 


- Albumin is generally reabsorbed within the tubules. 





Damaged kidneys allow albumin to cross the filtration 
barrier into the urine 


" Increased glomerular permeability allows albumin 
(and other proteins) to cross the glomerulus into the 


urine. 


" Higher levels of protein within the tubule may 
exacerbate kidney damage by exceeding tubules’ 


ability to reabsorb the proteins. 


" An elevated urine albumin-to-creatinine ratio 
(UACR) is used to identify damaged kidneys. 





Fewer nephrons disrupt the balance 


Urine volume may not change 

- Composition of the urine changes 
Reduced waste excretion 

- May not be apparent until CKD is advanced 
Altered hormone production 


Anemia (erythropoietin) and mineral & bone disorders 
(vitamin D) 


Medication changes‏ ٭ 


— Reduced catabolism and clearance 





CKD is reduced kidney function and/or kidney 
damage 


= Chronic kidney disease 


- Kidney function 


* Glomerular filtration rate (GFR) < 60 mL/min/1.73 m? for > 3 months 
with or without kidney damage 


AND/OR 
- Kidney damage 
®" > 3 months, with or without decreased GFR, manifested by either 
- Pathological abnormalities 


- Markers of kidney damage, e.g., albuminuria 


» Urine albumin-to-creatinine ratio (UACR) » 30 mg/g 


This definition does not account for age-related GFR decline. 
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Use eGFR to assess and monitor 
kidney function 


"The eGFR provides an estimate of how much blood is filtered by the 
kidneys each minute. 


"The formula used to estimate GFR uses serum creatinine, age, 


gender, and race. 


"An eGFR greater than 60 may be reported as “> 60”. 





eGFR (mL/min/1.73m?) = 175 x (S,) ! 54 x (Age) ??9? x 
(0.742 if female) x (1.212 if African American) 











Reference: Stevens et al. J Am Soc Nephrol 2007; 18:2749-2757 
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Kidney failure is an eGFR < 15 


Kidneys cannot maintain homeostasis. 


Kidney failure is associated with fluid, electrolyte, 
and hormonal imbalances and metabolic 


abnormalities. 


ESRD means the patient is on dialysis or has a 


kidney transplant. 





Kidney function and eGFR decline with age 


Reference Table for Population Mean eGFR from NHANES III 


Age (years) Mean eGFR (mL/min/1.73 m?) 


20-29 116 
30-39 107 
40-49 99 
50-59 93 
60-69 85 
70+ 75 


National Kidney Disease Reference: http://nkdep.nih.gov/professionals/gfr_calculators/gfr_fag.htm 








Use eGFR to assess kidney function* 


35-year-old African American male 1.2 = 60 
35-year-old White female 1.2 51 
58-year-old Asian American female 1.2 46 
58-year-old White male 2.4 28 
58-year-old African American male 2.4 34 
58-year-old African American female 2.4 25 
80-year-old Hispanic female 2.4 19 


*eGFR is not reliable for patients with rapidly changing 
creatinine levels, extremes in muscle mass and body size, or 
altered diet patterns. 





Explaining GFR 












Your GFR result on was 
Date 


C A GFR of 60 or higher is in the normal range. 


C A GFR below 60 may mean kidney disease. 





LI A GFR of 15 or lower may mean kidney failure. : GFR 
What is GFR? 
GFR stands for glomerular filtration rate. GFR is a measure of how well your kidneys 


filter blood. 
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Urine albumin (UACR) results are used for screening, 
diagnosing, and treating CKD 

Standard of diabetes care (annual screen) 

" Diagnosis 


- Forty percent of people are identified with CKD on the basis 
of urine albumin alone. 


" Prognosis 


Important prognostic marker, especially in diabetes mellitus 
(DM) 


- Used to monitor and guide therapy 


Tool for patient education and self-management (such as 
A1C or eGFR) 





Albuminuria is associated 
with mortality 


NHANES 1988-1994 participants 
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Elevated UACR is associated with risk of 
renal events; lowering UACR may lower 
risk of progression 


Chronic Renal Insufficiency Cohort Study Reduction in End Points in Noninsulin-Dependent Diabetes 
Mellitus with the Angiotensin II Antagonist Losartan Study 


Prognosis Response Treatment 
2 e 
p 3 
ره‎ 
g 
E E 
5 5 
2 2 
cc 
UACR at diagnosis Reduction in UACR (96) 
Renal events = loss of half of eGFR, dialysis, 
or death 
Û NKDEP 


E > References: NIH, February 2010; De Zeeuw et al. Kidney Int 2004; 65(6):2309-2320. 





Explaining urine albumin 


Your urine albumin result on was 
Date 


O A urine albumin result below 30 is normal. 


ÛJ A urine albumin result above 30 may mean kidney disease. 


What is urine albumin? 


Albumin is a protein found in the blood. A healthy kidney does not let albumin pass into 
the urine. A damaged kidney lets some albumin pass into the urine. The less albumin in 
your urine, the better. 


Inside a healthy kidney Inside a damaged kidney 
blood blood 4 
filter filter 


; urine 
urine O albumin ' 
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Summary: Identify and monitor CKD 


NKDEP recommends reporting : 
values greater than or equal 60 CKD may be present if UACR > 30mg/g 


to 60 as “>60,” rather than 
numeric values. Exact values 
above 60 are not reliable. 


15 


Kidney Failure 
mi/min/1.73 m? 


Medicare beneficiaries may be referred for Medical Nutrition 
Therapy for CKD when the eGFR is between 13 and 50. 





Reference: http://nkdep.nih.gov/resources/uacr_gfr_quickreference.htm#uacr‏ الا ید 





The case study: a 35-year-old woman with type 2 


diabetes, hypertension, and dyslipidemia 
(Abnormal values are shown in red.) 
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Other Important Tests, continued 





Results 













Why It is Important 


































AIC (for patients with diabetes) Goal: AIC estimates average blood sugar 
Your Result: | levels over 2 to 3 months. 
Nani Dat Dec. 2006 10.1 
e ates 4 a1 
Total Cholesterol Normal: Less than 200 | Cholesterol measures the amount of fat 
Chronic Kidney Di KD) Tests Result Why It Is! t Your Result: inyour blood. Too much cholesterol 
ronic Kidney Disease (CKD) Tes: se s i y mportan 233 cu dog 8 cranena in he 
Serum Creatinine and Estimated CKD is an eGFR less than 60 por Uma iow we you Hdnevs | heart and kidneys. 
S ralar Etr Rate eGR) Your Serum Creatinine Result: poh sewa the ہس بسن بے موی‎ Normal: More than 40 HDL is the good cholesterol and dears 
56 and the eGFR goes down. Your Result: 41 bad fats out of your arteries. 
Your eGFR Result: l 
—Á— al LOL Cholesterol Normal: Less than 100 | LDL is the bad cholesterol and can clog 
Urine Albumin-to-Creatinine CKD is more than 30 Î Urine albumin checks for kidney Your Result: 146 oU tH; 
Ratio (UACR) Your Result: 7 443 damage. The lower the result, | 
, the better, Normal: Less than 150 Triglyceride is a type of fat in 
Your Result: 1 8 9 the blood. 
Other Important Tests Why It is Important x 2 l 
Blood Pressure | High blood pressure makes the heart Normal: 12 to 17* | Low hemoglobin is a sign of anemia. 
work harder and can damage blood Your Result: 1 2 8 You may feel tired if you have anemia. 
vessels in the kidneys. . 
= ———— di^ زغم‎ 
Serum Albumin | Albumin is a protein that helps measure *Normal ranges may vary. 
how well you are eating. 
Bicarbonate Normal: More than 22 Bicarbonate measures the acid level in 
Your Result: 23,9 your blood. Notes: Corrected calcium 9.36 (to account for low serum albumin) 
| Blood Urea Nitrogen (BUN) Normal: Less than 20 "BUN checks how much urea, a waste 
Your Result: 2 0 product is in your blood. 
Potassium Normal: 3.5 to 5.0* Potassium affects how your nerves and 
: muscles are working. High or low levels 
a 4 x pi can be dangerous, 
Calcium Normal: 8.5 to 10.2* [ Calcium keeps your bones strong and 
Result: your heart rhythm steady. CKD can lower 
سس‎ ki 8 : 0 the amount of calcium in your bones. 
Phosphorus Normal: 2.7 to 4.6" | Phosphorus is important for strong 
3 bones and healthy blood vessels. 
Tur Mm: 2 9 High levels may cause soft bones, 
* hard blood vessels and itchy skin. 
| Parathyroid H e (PTH) N Ele tans prH controls the calum and For more information, visit wiww.nkdep.nih.gov or call 1-866-4 KIDNEY (1-866-454-3639). 
; hosphorus levels in your , 
Your Result: ade needed tol Cone es and The Nasonal Ray DioseosEducatas regan سے بیدا‎ ^ 
enc o get tes ney disease a 
blood vessels healthy. lacas ines rik taser جو مود سید‎ cars f National Institute of G 9 NKDEP 
Vitamin D Normal: 20 or more | Vitamin D is important for bones and about treatments that can help delay or prevent kidney : Dg D) Dabetes and Digestive NUR 
heart health. failure. NKDEP is a program of the Notional Institutes and Kidney Diseases T 
Your Result: 1 2 " of Health, 
NIH Publicanon No. 13-7407 + Revised February 2013 NH. Rening Discovey nto Hatte 





“Normal ranges may vary. 
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mg/g 


Significant albuminuria may be 
associated with rapid decline in eGFR 


“Normal” UACR < 30 mg/g 


7,986 


5,444 


6,037 
5,329 
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Slow CKD progression 


MANAGE CO-MORBIDITIES 





Diabetes and hypertension are the leading causes of kidney 
failure in the United States 


Prevalence Incidence 


B Diabetes 


E Hypertension 





B Glomerulonephritis 
E Cystic kidney 


B Urologic disease 





Other 


2007 


Ernst bns Reference: NIH Publication No. 10-3895 





Energy needs are not higher in CKD 


" Individualized 


" Need 23-35 kilocalories (kcal)/kg to maintain 
nutritional status. 
- Current weight 
-  Weight-loss goals 
- Age and gender 
- Physical activity 


- Metabolic stressors 


" May see spontaneous decrease in intake as CKD 


progresses. 


References: Byham-Gray, J Renal Nutr 2006; 16(1):17-26.; 
Erin چیا‎ Afshinnia et al., Nephrol Dial Transplant 2010; 25:1173-1183. 





Blood pressure control is key to slowing progression 


" Systolic BP x 140 may be Intervention: 


beneficial for many : 
" Multiple medications 


Assessment: 


Food-medication interaction‏ ٭ 


- Hyperkalemia 


= ACEi ( pril) 


" ARBs( sartan) 


Limit sodium to 2,400 mg/ 
day 


Avoid salt substitutes 


Limit potassium when 


serum level is elevated 





U.S. adults’ sodium intake exceeds the UL 


What We Eat in America 
NHANES 2007-2008 


EH Women (٥5 








5000 Average 20 and older: 2,884 4,043 
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EUAH Reference: http://www.ars.usda.gov (2009), IOM (2006), FDA (2009) 








As eGFR declined, blood pressure 
was harder to control 





eGFR Blood Pressure 
180 
160 | 160 
140 Systolic 148 | 138 
" 120 131 133 147 131 
: Aj A, 
£ = 78 
E E 83 
z aj” © | 
40 - Diastolic Very upset about CKD, 
320 - eating like she didn't 
have "any diseases" 
0 4—4—— ——————34 
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mL/min/1.73 m? 


Maria's potassium increased when 
her eGFR was quite low 


eGFR Potassium 
(3.5-5.0 mEq/L) 


54 


45 - 41 





mEq/L 
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Tight control of diabetes of long duration may not be 
indicated for CKD 


" Good control of newly diagnosed diabetes may delay 
onset of CKD and slow progression. 


A1C goal is individualized.‏ ٭ 


" Spontaneous improvement in glycemic control may 
indicate CKD progression and medications may change. 


" Risk for hypoglycemia occurs with CKD; risk for 


hyperkalemia increases with ACEi and ARBs. 





Diabetes medications may be 
discontinued or adjusted in CKD 


" Glyburide g 

" Metformin 

" Alpha-glucosidase : 
inhibitors 


" Exenatide 


" Glimepiride z 
" Sitagliptin . 
() NKDEP 


Repaglinide 

Insulin (dose decrease) 
Glipizide 

Pioglitazone 

- Fluid retention 
Nateglinide 


Pramlintide 


UAHA Reference: Reilly & Berns Seminars in Dialysis 2010; 23(2):163-168. 





Maria needed less insulin to control 
her blood glucose levels 












" - December 2007 
250 745 45 mE 
245 Units insulin = Discontinue metformin 
40 - 35 
35 30 30 * Increase 70/30 insulin to 45 
30 a SE بھی‎ units BID (from 40 units) 
25 4 eating like she didn't 
20 have "any diseases”. July 2008 
o 
#15 113 12 8.7 ms " Decrease 70/30 insulin to 
E 5 35 units BID 
S A Ng NS: d November 2008 
CO SK SS £x 
Q 3 S 5 Q = Decrease 70/30 insulin to 


30 units BID 





Treat hypoglycemia without adding 
potassium or phosphorus 


The risk for hyperkalemia is increased in diabetic kidney disease. 


Review medication list for ACEi or ARB. 
- If prescribed, discuss use of glucose tablets or 


low-potassium juice to treat hypoglycemia. 


Use light-colored soda pop, not dark-colored colas, if using to 


treat hypoglycemia. Colas have phosphoric acid. 


Avoid using milk which is rich in potassium and phosphorus. 





Any “juice” can treat hypoglycemia, even those low in 


potassium 
mg ۱ ۱ 
Potassium (mg) in 4 oz. 
400 - Bottled or canned juice 353 








Interventions for reducing urine albumin 


" Control blood pressure 
" Reduce sodium intake 


" Achieve good control of diabetes early; may help 


prevent albuminuria 
" Reduce weight (if obese) 


" Reduce protein intake, if excessive 


" Achieve tobacco cessation 





Animal protein intake may be 
associated with higher urine albumin 


" Two or more servings of red meat per week may increase 


risk of microalbuminuria. 
¬ Nurses Health Study (Lin J et al., 2010) 
" Nondairy animal foods are associated with albuminuria. 


- Multiethnic Study of Atherosclerosis (Nettleton et al., 2008) 


" High protein intake is associated with urine albumin with 


both hypertension and diabetes. 


- NHANES III (Wrone et al., 2003) 





Most U.S. adults eat more protein 
than recommended 


What We Eat in America 
NHANES 2007-2008 


BH Women E Men 





Average 20 and older: 66.7 97.7 

120 4 
100 - 

a 80 7 Food 

< 60 - Label 
40 - 
20 4 

RDA Daily 20-29 30-39 40-49 50-59 60-69 70 plus 
Value 
O NKDEP 
cero Reference: http://www.ars.usda.gov (IOM, 2005; FDA, 2009) 








Which type of protein is best in CKD? 
Animal or vegetable? 


" Data is limited in regard to CKD. 


" If kidney function is normal: 
— In short-term studies, increased animal protein intake 
may be associated with an increased GFR. 
" If CKD is present: 
— In obese rats, soy protein may result in a slower rate 


of glomerulosclerosis compared to casein. 


— Excessive animal and vegetable protein intake may 


accelerate progression in humans. 


() NKDEP References: Maddox et al. Kidney Int 2002; 61(1):96-104; 
ional Kidney Disease 


Education Progra m Bernstein et al. J Am Diet Assoc 2007; 107(4):644-650. 





Eating less protein may mean fewer “leftovers” for urinary 


excretion 


Protein has nitrogen, potassium, other elements. 
Intake should be adequate, not excessive. 


In early CKD, reduce portions toward one serving per 


meal. 


In advanced CKD, a spontaneous reduction in protein 


intake may occur. 


In advanced CKD, encourage intake of protein-rich 


foods that are tolerated and accepted by the patient. 





Lipid abnormalities increase as eGFR 
declines 


NHANES 1999-2006 








200 1^ 
150 + 
$ 1007 
= 
50 + / TG 
LDL 
0 4< 
HDL 
15-59 TG=triglycerides 


HDL=High-density lipoproteins 


eGFR 


Reference: Astor et al. Am J Epidemiol 2008; 167(10):1226-1234. 





CVD is the leading cause of mortality; higher 
than lipids and blood pressure in CKD 


" Nontraditional risk factors include: 
- Albuminuria 
- Anemia 
- Abnormal calcium and phosphorus metabolism 


" Statins are used in CKD patients with some caution. 


" Some foods rich in soluble fiber may be higher in K and 


P than recommended for CKD patients. 


" Phosphorus in food additives is absorbed much more 


readily. 





Nutrition recommendations addressing CVD 
in persons with CKD may be similar to those 
for the general population 


" Evidence is scarce for trials with CKD patients 
" Dietary Guidelines 2010 
- Keep trans fats as low as possible 


" Limit foods with synthetic sources of trans fats 


- Partially hydrogenated oils 


— Other solid fats 


National Kidney Disease 


Education Progra m Reference: http://www.cn 


.usda.gov/Publications/DietaryGuidelines/2010/PolicyDoc/ExecSumm. pdf 





Soluble fiber may help reduce heart 
disease in the general population 


grams total fiber suggested per day.‏ 25-30 ٭ 
grams soluble fiber/day may reduce LDL.‏ 7-13 " 
Effectiveness in CKD is unknown.‏ " 


" Foods high in soluble fiber may be too rich in 


potassium and phosphorus for CKD patients. 


" Foods high in bran may be too rich in potassium, 


phosphorus, and/or sodium for CKD patients. 


() NKDEP References: Van Horn et al. J Am Diet Assoc 2008; 108(2):287-331; 
National Kidney Disease 


Educat ion Program Beto & Bansal. Advances Chronic Kidney Dis 2004; 11(4):391-397. 





Legumes are rich in potassium and 
phosphorus; counsel appropriately 








Barley 1 2 
Oatmeal 1 82 90 5 
Oat bran 1 101 130 1 
Black beans 2 305 120 1 
Kidney beans 3 358 122 1 
Pinto beans 2 373 126 1 
Pinto beans, canned 5.5 (total fiber) 292 110 353 
Lentils 1 365 178 2 
Chick peas 1 239 138 6 
Chick peas, canned 5.3 (total fiber) 206 108 359 


Education Progra m http://www.nal.usda.gov/fnic/foodcomp/search/ 








Some fruits with soluble fiber are rich in potassium; counsel 





appropriately 
ES 
(grams) 
Apple (3" diameter-medium) 195 2 
Apple, peeled 2.1 (total fiber) 145 18 0 
Banana (7"—7 7/8” long) 1 422 26 1 
Blackberries (1/2 c.) 1 117 16 1 
Orange (3 1/16" diameter -large) 2 333 26 0 
Peach (2 2/3" diameter -medium) 1 285 30 0 
Peach, canned (2 halves) 1.3 (total fiber) 194 20 3 
Pear (1 medium) 2 212 20 2 
Broccoli (1/2 c. cooked) 1 229 52 32 
Carrots (1/2 c. cooked) 1 183 23 45 
( 2و‎ NKDEP References: http://www.nal.usda.gov/fnic/foodcomp/search/ ; 


Polenta http://www.nhlbi.nih.gov/health/public/heart/chol/chol tlc.pdf 








Statins are used with caution in 
patients with CKD 


" Statins reduce hepatic cholesterol synthesis. 


=" Statins significantly reduce all-cause and CVD 


mortality in persons with CKD. 


" Their use does not appear to slow CKD progression 


but may reduce proteinuria. 
" Monitor for potential side effects. 


" Muscle toxicity or elevated liver function tests may 


be seen with statin use. 


National Kidney Disease 


Educati ion Program Reference: Navaneethan et al. Cochrane Database Syst Rev 2009. 





Inflammation may play a role 
in CVD in CKD 


" Inflammation may modify risk relationship between 


cholesterol and CVD in this population. 


" [n patients with normal C-reactive protein (CRP), elevating 
cholesterol levels may be associated with increasing risk of 
CVD events. 


* [n patients with elevated CRP, elevating cholesterol levels 
may not be not associated with increased risk of CVD 


events; inflammation may be associated with increased risk. 


African-American Study of Kidney Disease and Hypertension (AASK) 


Eduction niic Reference: Contreras et al. J Am Soc Nephrol 2010; 21(12):2131-2142. 





An educational handout you can use 
to get started 


Eating Right for 


O NKDEP 


Kidney Health ^ 


Tips for People with Chronic Kidney Disease (CKD) 





W hat you eat and drink can help slow down chronic kidney disease. Some foods 


are better for your kidneys than others. Cooking and preparing your food 
from scratch can help you eat healthier. 


These tips will help you eat right as you manage your CKD. The First Steps to Eating Right 
(pages 1 and 2) are important for all people with CKD. The Next Steps to Eating Right 
(page 3) may become important as your kidneys slow down. 


Work with your dietitian to choose the right foods for you. 


THE FIRST STEPS TO EATING RIGHT 


STEP 1 


Choose and prepare foods with less salt and sodium. 
Why? To help control your blood pressure. Your diet should 
contain less than 2,400 milligrams of sodium each day 


STEP 2 
Eat the right amount and the right types of protein 


Why? To help protect your kidneys. E 


STEP 3 


Choose foods that are healthy for your heart. 


Why? To help keep fat from building up in your blood vessels, 
heart, and kidneys. 
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National Kidney Disease 
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Reference: http://www.nkdep.nih.gov/resources/nkdep-factsheet-overallpatient-508.pdf 




















Eating Right for Kidney Health 


| THE FIRST STEPS TO EATING RIGHT 


STEP 1 Choose and prepare foods with less salt and sodium. 
® Buy fresh food more often. Sodium (a part of salt) is added to many packaged foods. 
8 Use spices, herbs, and sodium-free scasonings in place of salt. 


S Check the Nutrition Facts label on food packages for sodium. A Daily Value of 20% 
or more means the food is high in sodium. 


® Try lower-sodium versions of frozen dinners and other convenience foods. 
® Rinse canned vegetables, beans, meats, and fish with water before cating. 





Eating Right for Kidney Health 





THE NEXT STEPS TO EATING RIGHT 


As your kidneys slow down, you may need to cat foods that are lower in phosphorus 
and potassium. Your health care provider will use lab tests to watch your levels. 


STEP 4 Choose foods with less phosphorus. 
Why? To help protect your bones and blood vessels. 
a Many packaged foods have added phosphorus. Look for phosphorus—or for words 
with “PHOS”—on ingredient labels. 
a Deli meats and some fresh meat and poultry can have added phosphorus. Ask the 


Look for Food Labels that Say butcher to help you pick fresh meats without added phosphorus. 


* Sodium free e Salt free e Very low sodium ٭‎ Low sodium e Reduced or less sodium 
* Light in sodium * No salt added * Unsalted * Lightly salted 


Foods Lower in Phosphorus Foods Higher in Phosphorus 
e Fresh fruits and vegetables e Breads, pasta, rice | e Meat, poultry, fish e Bran cereals and oatmeal 





* Rice milk (not enriched) e Com and rice cereals | e Dairy foods è Beans, lentils, nuts e Colas 
e Light-colored sodas/pop 





STEP 2 Eat the right amount and right types of protein. 
8 Eat small portions of protein foods. 


® Protein is found in foods from plants and animals. Talk to your dictitian about how 


ors rom STEP 5 Choose foods that have the right amount of potassium.‏ دج سد سجن 


Why? To help your nerves and muscles work the right way. 


= Salt substitutes can be very high in potassium. Read the ingredient label. Check with 
your provider about using salt substitutes. 


Animal-protein Foods Plant-protein Foods 


sone enti IIT 


STEP 3 Choose foods that are healthy for your heart. 
2 Grill, broil, bake, roast, or stir-fry foods, instead of deep frying. 
® Cook with nonstick cooking spray or a small amount of olive oil instead of butter. 
s Trim fat from meat and remove skin from poultry before cating. 


1 Drain canned fruits and vegetables before cating. 


Foods Lower in Potassium 


* Apples, peaches e Carrots, green beans * Oranges, bananas e Potatoes, tomatoes 

* White bread and pasta e White rice * Brown and wild rice e Bran cereals 

* Rice milk (not enriched) * Dairy foods + Whole wheat bread and pasta 
* Cooked rice and wheat cereals, grits * Beans and nuts 





* Lean cuts of meat, like loin or round * Poultry without the skin * Fish * Beans 
* Vegetables e Fruits e Low-fat milk, yogurt, cheese 
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Complications may increase as kidney function declines. 


COMPLICATIONS 





Complications increase as kidney 
function declines 


" Fewer functioning nephrons may mean: 
- Inadequate erythropoietin (anemia) 
- Accumulation of potassium (K) 
- Accumulation of hydrogen ion (metabolic acidosis) 
- Inadequate activation of vitamin D (bone disease) 


- Accumulation of phosphorus (P) 


- Accumulation of pro-inflammatory cytokines 
" Toxins build up in the blood. 





Low serum albumin in CKD Is associated with 
inflammation and acidemia 


NHANES 1988-1994 








£ 
E 
Albumin A 3 : 
icar 
« 3.8 g/dL «22 mEg/LC- Reactive protein 
» 0.21 mg/dL 
Û NKDEP 


Edien Pregam, o Reference: Eustace et al. Kidney Int 2004; 65(3):1031-1040. 





Nutrition alone may not improve 
hypoalbuminemia 


Reduce inflammation, treat infections 
Control blood pressure to slow progression 
Provide adequate protein and calories 
Treat metabolic acidosis 


Serum albumin = 4.0 g/dL at initiation of dialysis 
associated with lower risk of mortality 





Chronic metabolic acidosis is a concern 


Accelerates muscle degradation‏ ٭ 
Reduces albumin synthesis‏ " 
Exacerbates pre-existing bone disease‏ " 


" May impair glucose tolerance due to interference 
with insulin actions 


" May increase risk of hyperkalemia 
" May accelerate CKD progression 
" May stimulate inflammation 


National Kidney Disease 


Educat jon Program Reference: Kraut & Madias, Nat Rev Nephrol 2010; 6(5):274-285 





Treating metabolic acidosis may improve serum albumin 
levels 


= Serum bicarbonate (HCO,) level < 22 mEq/L may 
indicate metabolic acidosis. 

" Animal protein may increase acid load. 

= Reducing protein may increase serum HCO.. 

" Supplemental base may be prescribed to treat. 


Sodium bicarbonate will increase sodium intake. 
Review salt restriction, if prescribed. 


" Treatment may improve serum albumin levels. 





Maria’s bicarbonate level decreased, 
medication was added, and 
dietary protein was restricted 

eGFR CO; 
60 - PENES. oiii NR 
55 - 
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Correcting calcium for hypoalbuminemia is worthwhile 
when assessing calcium levels 


Corrected calcium = [0.8 (4.0 — pt's albumin)] + pt's calcium 


pa 
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10.5 LT ee OD AA 
10.0 ne d 
9.5 
9.0 4.0 - 
$ 8.5 3 
E 80 





75 
7.0 4 
6.5 
6.0 














B» S D e» 2‏ کی 
QV VOS RSS‏ 


O NKDEP 


National Kidney Disease 
Education Program 








Lower serum calcium, higher serum phosphorus may be 
seen as eGFR declines 


NHANES 1999-2006 
Serum Calcium s 8.9 mg/dL Serum Phosphorus 2 4.7 mg/dL 


Percent 
bh 
Ui 
| 








نے ا 0 


MnoCKD MeGFR>60 MeGFR30-60 E eGFR «30 


Education Program Reference: Adapted from USRDS Annua! Data Report (NIDDK, 2009) 





Abnormal mineral metabolism and bone 
disease may develop 


* Mineral and bone disorders 
- Inadequate activation of Vitamin D 
" Check 25(OH)D 
" May be treated with supplemental vitamin D 
- Increases both calcium and phosphorus absorption 


- May be discontinued with hypercalcemia, hyperphosphatemia 
- Accumulation of phosphorus 


" iPTH and FGF-23 enhance excretion 


" May need phosphorus restriction 


" May need phosphate binders with meals 














CKD-MBD: Complex interactions 
involving numerous systems 


Complex Interactions 





Maintain serum Ca 
Maintain bones 





Ca absorption 
1,25(OH)2D t P absorption t deposition t reabsorption 
1,25(OH)2D 
Ca absor ا‎ Ca reabsorption 
P imas ue es P excretion 


1,25(OH)2D P stimulates 
FGF-23 P absorption 
excretion 


Ca absorption 


Maintain serum Ca 
at bone's expense 





Maintain serum P 


Interventions for bone disease in CKD 


" Phosphorus restriction 
" Adequate, not excessive protein 
٭‎ Phosphorus-binding medication 


- Usually calcium-based salts in CKD 
" Vitamin D (CKD) and vitamin D analogs 





Complex interactions between 
vitamin D and iPTH affect P and Ca 








--25(0H)D iPTH — (25-102 mg/d? (7-46 mg/dU) 
160 11 E NEES TEES 
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Most U.S. adults exceed the 
RDA for phosphorus 


What We Eat in America 
NHANES 2007-2008 


B Women E Men 
Average 20 and older: 1,123 1,550 


1600 - 

1400 - _ 
1200 - m 
1000 - 

800 - 

600 

400 

200 - 

‘ie T T T T T 


RDA Daily 20-29 30-39 40-49 50-59 60-69 70 plus 
Value 


mg/day 








cero Reference: http://www.ars.usda.gov (2009), FDA (2009), IOM (1997) 








Phosphorus absorption varies by source: 
organic < inorganic 


Organic phosphorus Inorganic phosphorus 
40-60% absorbed >90% absorbed 
Phytates J absorption 

= Dairy products * Food additives 

* Meat, poultry, fish = Dietary supplements 

= Soy (soy milk, tofu) " Calcium fortification 


" Nuts and seeds 
" Dried beans and peas 


" Whole grains 


una Reference: Kalantar-Zadeh et al. Clin J Am Soc Nephrol 2010; 5(3):519-530.‏ دیو 





Phosphorus content by food group 
(organic sources) 


Food Group 


Grains (1 oz.) Whole 
Refined 


Whole grains » refined grains 
=  Phytates reduce absorption 


Vegetables (1/2 cup) Dark-green 


Red & orange 
Beans & peas 
Starchy 


Other Protein-rich foods have 


didi 
247 


Discretionary calories Added sugars 
Solid fats 





Reference: Marcoe et al. J Nutr Educ Behav 2006; 38(6 suppl): S93-S107.‏ را ا و 





Most protein-rich foods are a 
source of phosphorus 










More typical intake 
6 ounces steak 
٭‎ 372 mg phosphorus 


1 ounce 
1 ounce 


1 ounce 


Beans & peas | %c. cooked | 60 — 
Egg | large | 8 
50 


Soymilk 1 cup 2 
(fortified)* 
foodcomp/cgi-bin/list nut edi 


() NKDEP 0 


Reference: Marcoe et al. J Nutr Educ Behav 2006; 38(6 suppl): S93-S107.‏ را ا ا 










1 cup beans 
٭‎ 240 mg phosphorus 
Phytates reduce absorption 


Still high potassium 





2 egg whites 
* 10 mg phosphorus 





http://www.nal.usda.gov/fnic/ 











Use ingredient list to find phosphorus 
additives, look for PHOS 


" Phosphorus is not required on Nutrition Facts labels. 


" Nutrition Facts labels may list phosphorus, and 
the 9o Daily Value used is 1,000 mg. 


" Read ingredients for "PHOS" additives. 


" Choose a different food if PHOS is listed. 


References: http://www.nkdep.nih.gov/resources/NKDEP NutritionFactsheets FoodLabel 508.pdf; 


() a http://www.fda.gov/Food/GuidanceComplianceRegulatoryInformation/GuidanceDocuments/FoodLabelin 
gNutrition/FoodLabelingGuide/ucm064928.htm 
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Anemia may develop as eGFR declines 


60 - Hemoglobin (Hgb) NHANES 1999-2006 
Women < 12 g/dL 
50 - Men «13 g/dL 0 





Percent 
UJ 
eo 

1 


4.3 











mnoCKD M®eGFR>60 meGFR 30-60 meGFR< 30 


NHANES = National Health and Nutrition Examination Survey 
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Laboratory assessment for anemia in 
CKD 


= Complete blood count (CBC) 


- Hemoglobin (Hgb) 
" Women: less than 12 g/dL; Men: less than 13 g/dL 
" [ron indices 


— Transferrin saturation 


" Iron available for erythropoiesis 
" < 16% may indicate iron-deficiency anemia in the general 
population (Institute of Medicine) 
- Ferritin 
" Storage iron 


nanograms per milliliter may indicate iron depletion in‏ 12 « ٭ 
the general population (Institute of Medicine)‏ 


(Y NKDEP 


Reference: 





National Kidney Disease http://iom.edu/Reports/2001/Dietary-Reference-Intakes-for-Vitamin-A-Vitamin-K-Arsenic-Boron-Chromium-Copper-Iodine-Iron-Manganese-Molybdenum-Nickel-Silicon-Vanadium-and-Zinc 
Education Program .ASPX 





Possible interventions to treat 
anemia in CKD 


" [ron supplementation 


- Oral 
٭‎ 325 milligrams (mg) dose of: 
- Ferrous fumarate has 108 mg elemental iron 
- Ferrous sulfate has 65 mg elemental iron 
- Ferrous gluconate has 35 mg elemental iron 
- Intravenous (parenteral) 
" Possible oxidant 
٭‎ Erythropoiesis-stimulating agents (ESAs) 


Injectable 


Potential risks include stroke and hypertension 





() NKDEP References: www.anemia.org; A Physician's Guide to Oral Iron Supplementation, Nov 2008.; 


Heiden udis T Zager, 2004; Zager, 2006; Horl, 2007 





Additional factors for inadequate 
iron in CKD 


" Both a spontaneous decrease in intake and aversion 
to foods with protein may occur as eGFR declines. 

" Hepcidin may accumulate in CKD. 
- Hepcidin is the hormone that controls iron levels. 
- This hormone regulates iron absorption in the gut and 

mobilization of stored iron. 
" Inflammation may reduce absorption of iron. 
= Calcium supplements used to bind phosphorus may 


interfere with absorption of supplemental iron. 


() NKDEP References: Kopple et al. Kidney Int 2000; 57(4):1688-1703; 
را ا ا‎ Young et al. Clin J Am Soc Nephrol 2009;4(8):1384-1387. 





Iron supplement improved anemia 
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Serum potassium increases as eGFR 
decreases 


NHANES 1999-2006 


Percentage with Serum K > 4.5 mmol/L 











MnoCKD MeGFR>60 BeGFR30-«60 MeGFR< 30 


O NKDE 
EAHA Reference: Adapted from USRDS 2009 Annual Data Report 





U.S. adults do not meet the AI for 


potassium intake 


What We Eat in America 
NHANES 2007-2008 


BE Women E Men 
Average 20 and older: 2,290 3,026 
Food Label 
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1500 - 

1000 - 

500 - 
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Al* Daily 20-29 30-39 40-49 50-59 60-69 70 plus 
Value 


*AI does not apply to individuals with medical conditions or who 
take meds that impair K excretion. 
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EAHA Reference: http://www.ars.usda.gov (2009), FDA (2009), IOM (2006) 








Numerous sources contribute to 
potassium levels in CKD 


" Potassium-rich foods =" Medications: 
" Salt substitutes - K supplements 
- Low-sodium products may ٭‎ KCI, K citrate 


have added KCI. 
- Impair excretion 


" ACEi 
" ARBs 


" Herbs and dietary supplement 
(examples) 


- Noni juice (56 mmol/L) = K+-sparing diuretics 


- Alfalfa l ۱ 
l " Nonsteroidal anti- 
~ Dandelion inflammatory drugs 
- Horsetail ' 7 
" Potassium food additives 
- Nettle 
() NKDEP References: Palmer, N Eng J Med 2004;351(6):585-92; 


Education Program Hollander-Rodriguez €: Calvert, Am Fam Physician. 2006; 73(2):283-90. 





Treating hyperglycemia and acidemia 
may lower serum potassium 


" Control hyperglycemia with adequate insulin. 


- Potassium follows glucose into the cells. 
" Treating acidosis may lower serum potassium. 
- Treatment may allow continued use of blood pressure 
medications that help lower urine albumin. 
- Dietary protein may play a role here. 


EAHA Reference: Palmer, N Engl J Med 2004; 351(6):585-592 








What you have learned 


SUMMARY 





Identify CKD 


" Use estimated glomerular filtration 
rate (eGFR) and urine albumin-to- 
creatinine ratio (UACR). 


- eGFR estimates kidney function. 


" Persistent levels < 60 are considered 
CKD. 


- UACR » 30 mg/g is considered as 
kidney damage. 
" Patients with high levels of urine 


albumin are at greatest risk of rapid 


progression to kidney failure. 
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O) xxoer How well are your kidneys working? 
— 


Your GFR result on was " 
[ 








DA GFR of 60 or higher a in the sormal range. 
DA GFR helaw 60 may mean kidecy doce. 





DA GFR of 15 or lower may mean kidney shoe. z 


What ts GFR? 
GFR stands for glomeruler filtration rate. GH a a mesuese of how well pour kadecya 
filter binod 


Your urine albumin result on 


TEE | 





Dae 
O A unne albumin remake how 30 ix ermal 
O A epee ععسحاد‎ rexit shove JO muy mean وکا‎ deca 
What ts uring albumin? 
Alberran دد‎ poten found n the blood. A bealthy kidney does not let albumin pasa دہ‎ 
the unge. Era a EEE: pam mto the urise. The laa albumin ın 
your unne, the bester 
muide a bech iby kidney traido s darmoged kidney 


ee. & 


A AMI 





EM SIME ET Ease See bxiseya. 





Slow progression 


" Control blood pressure. 
- Limit sodium to 2,400 mg sodium. 
٭‎ Do not replace salt with salt substitutes (KCI). 


- Medications that affect the renin-angiotensin-aldosterone system 
(RAAS) increase risk of hyperkalemia. 


- Limit dietary potassium when serum level is elevated. 
" Control diabetes. 
- AIC is individualized. 
- Spontaneous improvement in control may mean CKD progression. 
- Treat hypoglycemia appropriately. 


" Use juice low in potassium. 


" Avoid dark colas due to phosphorus content. 





Slow progression (continued) 


" Urine albumin is an indicator of kidney damage. 
- Medications that affect the RAAS may lower urine albumin. 


- Lower sodium, planned weight loss, lower protein intake, 


tobacco cessation may help lower albuminuria. 


Cardiovascular disease is the leading cause of mortality‏ ٭ 
for people with CKD.‏ 
Nontraditional risk factors are important.‏ - 
Anemia‏ " 


" Urine albumin 


" Abnormal mineral metabolism (calcium and phosphorus) 





Complications 


KidneyTestResults 92 


" Anemia 











- Inadequate erythropoietin and iron 

















- Hemoglobin and iron indices 




















" Hyperkalemia 





- Limit dietary potassium when serum level is elevated. 
" Hypoalbuminemia 
- Poor oral intake (spontaneous reduction in protein) 


- Inflammation 
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Complications (continued) 


" Metabolic acidosis 


Maintaining serum CO2 > 22 mEq/L may be beneficial. 
Animal protein is a source of metabolic acids. 


Acidosis may be treated with supplemental 


bicarbonate. 


" Bone disease in CKD 


Calcium, phosphorus, vitamin D, parathyroid hormone 


" Use corrected calcium with hypoalbuminemia 


Vitamin D supplementation may increase risk of 


hypercalcemia and hyperphosphatemia. 





Diet changes as CKD progresses 


Limit sodium. 


" 2,400 mg is the target. 


Eat adequate, not excessive, 


protein. 


Restrict phosphorus if serum 


level is elevated. 


Restrict potassium if serum 


level is elevated. 





Eating Right for 


Kidney Health = 


Tips for People with Chronic Kidney Disease (CKD) 


hat you eat and drink can help slow down chronic kidney disease. Some foods 

\ X / are better for your kidneys than others. Cooking and preparing your food 
from scratch can help you cat healthier. 

These tips will help you eat right as you manage your CKD. The First Steps to Eating Right 

(pages 1 and 2) are important for all people with CKD. The Next Steps to Eating Right 

(page 3) may become important as your kidneys slow down. 


Work with your dietitian to choose the right foods for you. 


THE FIRST STEPS TO EATING RIGHT 


STEP 1 


Choose and prepare foods with less salt and sodium. 
Why? To help control your blood pressure. Your diet should 


contain less than 2,400 milligrams of sodium each day 


STEP 2 


Eat the right amount and the right types of protein. 
Why? To help protect your kidneys. 


STEP 3 


Choose foods that are healthy for your heart. 
Why? To help keep fat from building up in your blood vessels, 
heart, and kidneys. 
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Tools you have used 
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Sodium a | Protein تہ‎ Phosphorus | Potassium 
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What ls Sodium? What ls Protein? What ls Phosphorus? What ls Potassium? 
‘Soda a a part of sale. Sodium ù found in many conned, packaged. and Proton a n mary foods that you cat Proton can be found in foods from azamals and O O ee hee ‘Potammum o a meneral that bles pour acres and musics work the ryht way. 
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8 5 m پاک سا‎ amistad nad mpais namaken, sce mel thes gated ar huy pp ikry, Why Is Potassium Important for People with CKD? 





a la some esie with CKD, the bdseys may not remene extra pocas icem the biod 
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How Do | Know My Potassium Is High? 
People often do ses feel any different when ther potzemem «hi. Your heakh care 
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Why Is Sodium important for People with CKD? 

Ferg iem edum heia bower biro and may slow dwa CKD. Your blood 
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See Why ls Phosphorus important for Pople with CKD? 
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How Do | Lower Potassium in My Diet? 
= Une per and bebe cooking aed ae the cable Sab esbarestes سک‎ costare poten 
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How Much Sodium Should | Eat Every Day? 
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im onc teaspoon of alt. Much of the mdm you cat does not come fron a rat shakes. 

‘Sedum u added to the prepared foods you bup ع‎ the expermarket or ox at tata A 

 Potasxia chloride can be wed in place of unk ie same packaged foods, bbe canned 
scope and tomato صعلح‎ Lene food with pocsmum chlonde on the علیہ‎ lut. 
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| Why ls Protein Important for People with CKD? 
Wien your body wc protein, it produces wawr. This waze is semeren by the kidneys. 
Too mack precia can make the kidneys work harder, x people wah CKD may need to 
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How to Read a 
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Tips for People ری‎ Kidaey Disease (C 





I yoo have CKD, you may nerd to سنا‎ ame natriests in your dict sach as odian, 
سب‎ Pocono Ves shoold loma کسی‎ and wans fate, ino. Read die fond 


label to help make healthy food hese for jour kelzeys. 
® Check the Nutritzon Facts label for adsum 
٭‎ Chek the ngeden lat for added phoaphorus and potum. 


nk fer clam om the abe, ke ow erated n oe “een free" Chronic Kidney Disease (CKD) and Diet: 
What Should | Look for on the Nutrition Facts Label? Assessment, Management, and Treatment 


Lock for sodium om the Nutrition Facts label. Some Nutrition Facts labels will lit 
es SIT جچ و یتسہ‎ Treating CKD Patients Who Are Not on Dialysis 


An Overview Guide for Dietitians 
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